Interactions of vitamin D and the proximal tubule.
Severe vitamin D deficiency (reduction in serum 25(OH)D concentration) in infants and children can cause features of the Fanconi syndrome, including phosphaturia, glycosuria, aminoaciduria, and renal tubular acidosis. This indicates that vitamin D and its metabolites influence proximal tubule function. Filtered 25(OH)D bound to vitamin D binding protein (DBP) is endocytosed by megalin-cubilin in the apical membrane. Intracellular 25(OH)D is metabolized to 1,25(OH)2D or calcitroic acid by 1-α-hydroxylase or 24-hydroxylase in tubule cell mitochondria. Bone-produced fibroblast growth factor 23 (FGF23) bound to Klotho in tubule cells and intracellular phosphate concentrations are regulators of 1-α-hydroxylase activity and cause proximal tubule phosphaturia. Aminoaciduria occurs when amino acid transporter synthesis is deficient, and 1,25(OH)2D along with retinoic acid up-regulate transporter synthesis by a vitamin D response element in the promoter region of the transporter gene. This review discusses evidence gained from studies in animals or cell lines, as well as from human disorders, that provide insight into vitamin D-proximal tubule interactions.